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Self-reports of health-care
utilization: Diary or questionnaire?
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Objectives: The feasibility and convergent validity of a cost diary and a cost
questionnaire was investigated.
Methods: Data were obtained as part of a cost-utility analysis alongside a multicenter
clinical trial in patients with resectable rectal cancer. A sample of 107 patients from 30
hospitals was asked to keep a weekly diary during the first 3 months after surgery, and a
monthly diary from 3 to 12 months after surgery. A second sample of seventy-two patients
from twenty-eight hospitals in the trial received a questionnaire at 3, 6, and 12 months
after surgery, referring to the previous 3 or 6 months. Format and items of the questions
were similar and included a wide range of medical and nonmedical items and costs after
hospitalization for surgery.
Results: Small differences were found with respect to nonresponse (range, 79 to
86 percent) and missing questions (range, 1 to 6 percent between the diary and
questionnaire). For most estimates of volumes of care and of costs, the diary and
questionnaire did not differ significantly. Total 3-month nonhospital costs were €1,860,
€1,280, and €1,050 in the diary sample and €1,860, €1,090, and €840 in the
questionnaire sample at 3, 6, and 12 months after surgery, respectively (p = .50).
However, with respect to open questions, the diary sample tended to report significantly
more care.
Conclusions: For the assessment of health-care utilization in economic evaluations
alongside clinical trials, a cost questionnaire with structured closed questions may replace
a cost diary for recall periods up to 6 months.

Keywords: Economic evaluation, Clinical trial, Cost measurement, Self-report,
Methodology, Rectal cancer

Economic evaluations in health care, performed from a so-
cietal perspective, include the measurement of medical and
nonmedical costs (7). For many cost items, costs can be esti-
mated as volumes times prices. For prices, one may revert to
cost calculations, standard prices, or charges. For volumes,
estimates from other studies are most frequently used (19).
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However, these estimates cannot always be found for all
types of care and may not apply to other settings (1;12). To
obtain more-valid volume estimates, reports from providers
or recipients of care often need to be used.

Providers of care can be expected to give the most ac-
curate and detailed information on the type and volumes
of care by using their administrative systems. However, the
potential multiplicity of care providers may limit the fea-
sibility of obtaining data at the patient level. Alternatively,
by means of self-report, care from multiple providers can
be assessed directly from the patient. Methods of self-report
are questionnaires, diaries, and interviews. Compared with
diaries and interviews, a retrospective questionnaire is less
labor-intensive, thus less costly, and requires less motivation
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of patients and researchers. In the more-burdensome diary,
selective nonresponse and missing values might occur more
often, for example with increasing data collection periods, in-
creasing patient age, or deteriorating patient health (2;17;18).
On the other hand, a diary method may reduce recall error
and, therefore, lead to data that are more valid (8;14). Few
studies have compared methods of self-report for health-care
utilization in patients. Goossens et al. (9) studied the use of
a weekly cost diary in chronic back pain patients for differ-
ent data collection periods. Extrapolated yearly costs did not
differ significantly between the data collection periods, be-
cause the costs were stable over time for this type of chronic
disease. The impact of different recall periods on the validity
of the results was not studied, whereas this is one of the main
considerations when choosing between a questionnaire and
a diary method.

In other contexts, for example in public health surveys
and quality of life research, self-report methods have been
compared more extensively. Self-report, compared with med-
ical records, then appears to be more accurate for more-
important and less-frequent events (e.g., hospitalizations),
for younger respondents, and for people in better health
(5;6;10;20). Indications were found that data quality was
higher for interviews than for mailed questionnaires (4;16),
although in interviews, patients may tend to give more so-
cially acceptable rather than true answers (23). Most studies
concluded, however, that there were no or only small dif-
ferences between methods of self-report (4;10;11;21;22;24).
However, whether these results also apply to the assessment
of health-care utilization in specific patient groups needs to
be established. The purpose of this study was to assess the
feasibility and convergent validity of questionnaire and di-
ary methods for the measurement of health-care utilization
in patients participating in a clinical trial, for different recall
periods.

METHODS

Design and Subjects

Data were obtained as part of a cost-utility analysis along-
side a randomized clinical trial (3;13). The main objective
of this trial was to assess the additional value of preopera-
tive radiotherapy (PRT) to total mesorectal excision (TME)
in patients diagnosed with rectal cancer. Between January
1996 and January 2000, a total of 1,530 Dutch patients with
resectable rectal cancer from 84 hospitals were randomized
for TME surgery with or without PRT.

From February 1999 to January 2000, forty hospitals
(48 percent) gave (medical ethical) approval to approach their
patients for participation in utility interviews and a cost diary
(diary sample). Reasons for withholding approval were, for
example, the expected burden of the utility interviews for
patients, no time to start up the medical ethical procedure,
an expected small number of patients, too many other stud-

ies, or the nearby closing of the TME study. Patients in the
diary sample were asked to participate in utility interviews
just before treatment and at 3 (T3) and 12 months (T12) af-
ter surgery, and to fill out cost forms weekly from discharge
to T3 and monthly from T3 to T12. Participants received
a binder containing the cost forms during the interview be-
fore treatment and were encouraged to fill out the questions
prospectively (i.e., to record volumes of care immediately
after use), but at least weekly or monthly. Compliance phone
calls were made at 1.5 and 8 months after TME surgery to
encourage further completion and minimize unclear answers
and missing values.

Asking one sample of patients to fill out both a diary
and a retrospective questionnaire would allow for within-
subject comparison but could introduce attention bias in the
questionnaire due to the preceding diary. Therefore, a second
sample of patients was asked to fill out a mailed cost form,
along with the regular quality of life questionnaires at 3, 6
(T6), and 12 months after surgery, referring to the previous 3
(T3, T6) and 6 (T12) months (questionnaire sample). From
April 1999 to January 2000, all TME patients who were
not approached for participation in the diary sample were
included in the questionnaire sample. If a cost form was
not returned twice, the subsequent forms were not sent. No
reminders were sent in case of nonresponse.

Instruments

The cost form included structured no/yes questions on med-
ical and nonmedical care, each consisting of multiple items.
Questions were asked on hospitalizations, contacts with gen-
eral practitioners; outpatient visits to paramedics, radiother-
apists, surgeons, internists, and other health-care workers;
home help, district nursing, and informal care; and on med-
ications, special food, care products, assistive devices, and
miscellaneous items. If patients indicated that they had re-
ceived specific care, they were asked for the volume: number
of hospitalized days, number of contacts, number of outpa-
tient visits, hours of care, and the types of obtained med-
ications, special food, care products, assistive devices, and
miscellaneous items, respectively. The cost forms were pre-
ceded by an instruction with examples for each question and
a phone number to dial in case of questions. Patients were in-
structed to record all health-related care, for nonhospitalized
periods only. The clarity and completeness of the cost form
was pretested in a pilot study and adapted accordingly. Data
on age, gender, adjuvant treatment, and perceived health,
measured by a 100-mm visual analogue scale, ranging from
0 (death) to 100 (perfect health), were derived from the gen-
eral TME study database.

Analyses

Coding of Data. In the diary sample, respondents
were included only if at least two thirds of the cost forms
of each data collection period (discharge to T3, T3–T6, and
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T6–T12) was filled out. Missing questions were replaced
by the mean of the subject’s nonmissing answers. In the
questionnaire sample, respondents were included only if the
cost form was returned with at least one filled out question.
Missing questions were replaced by the mean of the other
respondents in the questionnaire sample.

The number of hours of informal care was truncated
to at most 4 hours per day. The number of medications,
special food products, care products, assistive devices, and
miscellaneous items were calculated by counting the number
of different products, irrespective of the volume. In total,
927 distinct descriptions were identified and recoded to 233
types of medications, 42 types of special food, 148 types of
care products, 21 types of assistive devices, and 32 types of
miscellaneous items. Ten percent of the answers could not
be identified and were excluded from the analyses.

If available, costs of medication, special food, care prod-
ucts, assistive devices, and miscellaneous items were calcu-
lated using standard daily doses, as recommended by the
Dutch National Health Authority. Otherwise, information on
standard use and cost prices were retrieved from the inter-
net (www.medicijnen.net), and from suppliers of stoma care
products. Reported volumes of hospital days, contacts with
general practitioners, outpatient visits, and hours of care were
multiplied by standard cost prices (15). All costs were esti-
mated for the year 2002 and are presented in Euros.

Feasibility. To assess feasibility, response rates and the
number of missing values were compared between the diary
and questionnaire method using Chi-squared tests and Mann–
Whitney tests. Logistic regression analyses were performed
to investigate whether patient characteristics were related to
nonresponse. The respondents included in the analyses in
both samples were compared by age, gender, PRT, hospital
stay, and health, using t-tests and Chi-squared statistics.

Convergent Validity. To assess convergent validity,
we compared the number of hospital days, contacts with
general practitioners, outpatient visits, hours of care, medi-
cation types, special food products, care products, assistive
devices, miscellaneous items, and total nonhospital costs as
reported in the diary and questionnaire during each data col-
lection period (T0–T3, T3–T6, T6–T12). Reported volumes
of hospital days, contacts with general practitioners, outpa-
tient visits, hours of care, and nonhospital costs were stan-
dardized to 3-month volumes and costs for comparison over
time.

Differences between the diary and questionnaire method
were evaluated using repeated measures analyses with time
as within-subjects and method as between-subjects factor,
controlled for significant differences in patient characteris-
tics between the samples. In case of a significant (p < .05)
effect of method, post hoc analyses were carried out by data
collection period. To study the sensitivity of our results to the
assumptions of parametric methods, all analyses of volumes
and costs were also carried out using log transformations.

Table 1. Patient Characteristics

Diary Questionnaire
(n = 107) (n = 72) p value

Characteristic
Males (%) 63 75 .06
Mean age in years (SD) 63 (10) 63 (10) .98
Perceived health: mean 73 (17) 71 (20) .36

VAS score (SD)
Preoperative radiotherapy (%) 51 68 .02
Mean no. of hospital days 21 (18) 19 (17) .40

for TME surgery (SD)

VAS, visual analog scale; TME, total mesorectal excision.

RESULTS

Subjects

In total, 169 patients were asked to participate in the diary
sample, and 112 (66 percent) patients from thirty hospitals
consented. Most refusals were due to the patient’s belief that
the accompanying utility interviews would be too burden-
some (67 percent). One patient explicitly mentioned the di-
ary as the reason not to participate. No statistically significant
differences were found between participants and nonpartici-
pants in the diary sample concerning PRT (p = .25), gender
(p = .87), adjuvant treatment (p = .38), and perceived health
(p = .42). However, participants were significantly younger
(mean age, 63 years; SD 10) than nonparticipants (mean
age, 67 years; SD 11; p = .03). Four patients died in hos-
pital shortly after surgery. One patient was not operated on
and was excluded from the analyses. Thus, the diary sample
initially consisted of 107 patients.

Seventy-two patients from twenty-eight hospitals in the
trial were included in the questionnaire sample, and mailed
a cost form. The characteristics of the patients included in
both samples are shown in Table 1.

In the questionnaire sample, significantly more patients
had received PRT and were male. The difference in PRT was
caused by a temporary change in the randomization proce-
dure of the TME study at the time of the questionnaire study.
The difference in gender may be explained by a difference in
the baseline gender distribution. To account for these differ-
ences, we controlled for PRT and gender in all analyses.

Feasibility

Response rates did not differ significantly between the di-
ary and questionnaire sample (Table 2). At T3, T6, and T12,
response rates were 79 percent, 84 percent, and 83 percent
for the diary and 86 percent, 85 percent, and 82 percent
for the questionnaire, respectively (p = .17, p = .65, and
p = .54, respectively). The somewhat lower response for the
diary at T3 is mainly attributable to the fact that 20 patients
(19 percent) in the diary sample were interviewed after hos-
pital discharge, because, for reasons of logistics, they could
not be interviewed before surgery. This resulted in a high
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Table 2. Responses by Time and Method

Discharge to 3 months 3 to 6 months 6 to 12 months

Diary Questionnaire Diary Questionnaire Diary Questionnaire
N (%) N (%) N (%) N (%) N (%) N (%)

Initial sample sizea 107 72 107 71 105 68
No form(s) returned 13 (12) 10 (14) 12 (11) 11 (15) 13 (12) 12 (18)
More than 1/3 missing forms 9 (9) − 5 (5) − 5 (5) −
Respondents analyzed 85 (79) 62 (86) 90 (84) 60 (85) 87 (83) 56 (82)

a The initial sample sizes decrease as a result of people who die during the course of the investigation.

number of missing forms in the first weeks after discharge
(Figure 1). The percentage of missing forms in the patients
interviewed before surgery remained relatively stable over
time. PRT, age, perceived health, gender, adjuvant treatment,
and sample were not significantly related to nonresponse at
T3, T6, and T12.

The mean percentage of forms filled out by the respon-
dents analyzed in the diary sample was 96 percent at T3 and
99 percent at T6 and T12, respectively. The mean number of
missing questions was low at all times (6 percent, 2 percent,
and 2 percent for the diary versus 2 percent, 1 percent, and
5 percent for the questionnaire at T3, T6, and T12, respec-
tively), but significantly more missing questions were seen in
the diary at T3 (p < .001) and T6 (p = .01). Analysis by type
of question showed that the questions on contacts with gen-
eral practitioners and outpatient visits to paramedics, medical
specialists, and other health-care workers were missing more
often in the diary sample (p = .01 and p < .001 at T3 and
T6, respectively).
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Figure 1. Missing weekly forms in the diary sample. The
dotted line reflects the missing forms of all patients in the diary
sample, either interviewed before or after hospitalization. The
solid line depicts the missing forms of the patients that were
interviewed before surgery. The percentage of missing forms
is shown by time since hospital discharge, as people were
asked to fill out the cost forms after hospitalization.

Convergent Validity

The estimated mean nonhospital costs did not differ sig-
nificantly between the questionnaire and the diary method
(Table 3, p = .50). Analysis by type of care showed no signifi-
cant differences between the diary and questionnaire method
for contacts with general practitioners; outpatient visits to
paramedics and medical specialists; hours of home help, dis-
trict nursing, and informal care; and types of special food and
assistive devices. The diary sample did report more contacts
with general practitioners and more hours of home help, but
these differences disappeared when we controlled for differ-
ences in PRT and gender between the samples. A significant
effect of measurement method was found for the number of
hospital days (p = .01), the number of contacts with other
health-care workers (p < .001), and the number of types
of obtained medications, care products, and miscellaneous
items (all p < .05).

Post hoc analyses by data collection period showed that
significantly more hospital days (mean, 28; SD 73) were
reported in the questionnaire than in the diary (mean, 6;
SD 10; p = .01) only from T0 to T3. Significantly more
contacts with other health-care workers were reported in the
diary at all times (all p < .001). The number of types of care
products and miscellaneous items was significantly larger in
the diary from T0 to T3 (all p < .01). In addition, in the
diary, more types of miscellaneous items and more types of
medications were reported from T3 to T6 (p = .001) and
T6 to T12 (p = .01), respectively. Re-analysis using log-
transformed data did not substantially change any of the
results (data not shown).

DISCUSSION

The aim of this study was to assess the feasibility and con-
vergent validity of a questionnaire and a diary method for
the measurement of health-care utilization in patients partic-
ipating in a clinical trial. For this purpose, we compared the
use of a cost diary and a cost questionnaire in two samples of
patients. Comparisons were made in terms of response rates,
sample representativeness, missing values, estimated costs
and volumes of care, and by different recall periods.
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Table 3. Average Costs and Volumes (SD) of Care by Time and Method

Discharge to 3 months 3 to 6 months 6 to 12 months

Diary Questionnaire Diary Questionnaire Diary Questionnaire
(n = 85) (n = 62) (n = 90) (n = 60) (n = 87) (n = 56) p valuea

Type of care
No. of hospital days 6.0 (10) 28 (73) 2.3 (4.4) 2.2 (7.0) 1.4 (4.1) 1.2 (3.7) .01
Contacts with

General practitioners 4.9 (4.3) 4.1 (3.8) 2.0 (2.6) 1.7 (2.5) 1.5 (2.1) 1.1 (2.1) .26
Paramedics 4.0 (5.1) 6.1 (9.0) 2.8 (8.6) 4.7 (19) 1.7 (4.4) 1.3 (3.7) .32
Medical specialists 5.3 (5.0) 6.1 (7.2) 2.8 (2.8) 3.1 (3.0) 2.1 (2.2) 1.8 (1.5) .67
Other health-care workers 2.4 (4.1) 0.2 (0.9) 1.2 (2.4) 0.1 (0.4) 0.9 (1.4) 0.2 (0.6) .00

Hours of
Home help 6.8 (20) 4.6 (13) 8.3 (19) 4.3 (17) 6.1 (16) 3.0 (11) .44
District nursing 4.9 (10) 7.2 (20) 3.8 (13) 6.4 (37) 2.3 (10) 1.8 (8) .55
Informal care 26 (60) 32 (75) 6.0 (17) 1.6 (8) 4.8 (14) 11 (51) .80

Types of
Medications 2.0 (2.0) 1.5 (1.5) 1.5 (1.8) 1.4 (1.5) 2.0 (2.1) 1.2 (1.4) .04
Special food 0.4 (0.9) 0.3 (0.6) 0.1 (0.5) 0.2 (0.6) 0.1 (0.5) 0.2 (0.7) .85
Care products 1.9 (1.7) 1.1 (0.8) 1.2 (1.0) 0.8 (0.7) 1.1 (1.3) 0.9 (0.8) .01
Assistive devices 0.2 (0.6) 0.3 (0.7) 0.1 (0.5) 0.1 (0.5) 0.1 (0.4) 0.1 (0.7) .72
Miscellaneous 0.4 (0.8) 0.0 (0.2) 0.3 (0.6) 0.0 (0.1) 0.2 (0.8) 0.1 (0.7) .00

Nonhospital costs of care (€) 1,860 (1,100) 1,860 (1,350) 1,280 (1,290) 1,090 (1,560) 1,050 (1,290) 840 (980) .50

a The analyses used to test the differences between measurement methods were controlled for differences in preoperative radiotherapy and gender between
the samples. Note that the average volumes and costs shown in this table are uncorrected estimates.

For both measurement methods, response rates were
high. At all times, the percentage of patients who did not
return the cost forms was somewhat higher in the question-
naire sample. However, in the diary sample, additional pa-
tients were excluded because of incomplete diaries, resulting
in response rates that did not differ significantly between the
methods. Part of the nonresponse in the weekly diary was
attributable to the fact that, for reasons of logistics, it had
not been possible to instruct all patients in the diary sample
before TME surgery. The administration of the cost diary
without oral instruction would have solved this problem but
might have resulted in more missing forms and more miss-
ing values, because patients would probably have been less
motivated to complete the diary.

Total nonhospital costs did not differ significantly be-
tween the questionnaire and the diary method. Analysis by
type of care also showed no differences for most volumes of
care. During the interviews in the diary sample, many patients
consulted a family member, or looked up their appointments
in agendas when filling out the cost form. This mnemonic
may also have helped respondents in the questionnaire sam-
ple to fill out the questions accurately and may explain in part
why we found few differences between the methods. Signifi-
cantly more hospital days were reported in the questionnaire
from T0 to T3, probably because respondents erroneously
included the days hospitalized for TME surgery. In later col-
lection periods, the results on hospital days were very similar.
In the diary, more contacts with other health-care workers,
types of obtained medications, care products, and other ex-
penses were reported. The length of the recall period was not

strongly related to differences between the methods. Slightly
more differences were found from T0 to T3 (i.e., weekly
versus 3-month recall) than for the other data collection peri-
ods (i.e., monthly versus 3-month recall, and monthly versus
6-month recall). However, we did not compare all different
recall periods concurrently. Therefore, we cannot exclude al-
ternative hypotheses, for example, the frequency of events,
and the motivation of respondents.

Remarkably, the observed differences in reported vol-
umes of care between the methods all occurred in answers to
open-ended questions. The repeated confrontation with open
questions and the instruction of the interviewer may have
motivated people in the diary sample to answer these ques-
tions more often. Only two open questions, that is, types of
special food and assistive devices, did not result in significant
differences between the diary and questionnaire method. For
these types of care, the frequency of events may have been
too low to reach significance. In addition to the problem of
underreporting, open questions also provide problems in the
interpretation and recoding of the answers. In paper question-
naires, it may not always be feasible to enumerate all possi-
ble answers. However, advances in technology, for example,
the automated administration of questionnaires by means of
a computer, may in the future solve this problem. The ob-
served differences between the methods might also have been
caused by differences in actual care the samples received, be-
cause we could not randomize patients. We do not consider
this very likely, however. The patients in the questionnaire
sample were retrieved mostly from hospitals that did not
give approval to approach their patients for participation in
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utility interviews and the cost diary. The reasons mentioned
for not giving approval do not seem related to differences in
provided care. In addition, the observed differences in gen-
der and PRT between the samples were controlled for in all
analyses.

In conclusion, we found only small differences between
the diary and questionnaire method with respect to response
rates, missing values, and for most estimates of nonhospi-
tal costs and volumes of care. Only for open questions, the
diary sample tended to report significantly more care. There-
fore, we conclude that, in economic evaluations alongside
clinical trials, a cost questionnaire with structured closed
questions may replace a cost diary for recall periods up to
6 months.

POLICY IMPLICATIONS

In economic evaluations alongside clinical trials, a cost ques-
tionnaire with structured closed questions is an efficient
method to assess medical and nonmedical costs, as com-
pared with a cost diary. Results from economic evaluations
that have used cost questionnaires are not less valid than re-
sults from studies that have used cost diaries. Only for open
questions, a cost diary may be a more-efficient method than
a cost questionnaire, depending on the impact of the costs
assessed by open questions on the results of the economic
evaluation.
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